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(2) 泰宁试验区的样方全物种数与生产力的关系拟合曲线为 S 型曲线，符合冗余假
说；而连城和武夷山试验区为散点，符合不确定假说。这一差异可能来自于不同试验区
植被与植物多样性状况的不同。通过样方平均物种数与试验区内全部样方物种丰富度
Gleason 指数的比值（Np/D）可知，武夷山的群落物种饱和度 低（Np/D = 0.39），而连
城和泰宁较高（连城 Np/D = 0.49，泰宁 Np/D = 0.43）；但连城样方的小群落个体饱和度
又不及泰宁。 
















































Field observational study on the relationship between biodiversity and productivity was 
taken on more than 300 plots in Danxia communities of Wuyishan, Liancheng and Taining in 
Fujian province, southeast China. With the steps of species identification, observational 
coverage value data collection, growing type seperation and biomass measurement, the 
above-ground biomass value of the plots was estimated indirectly, which was taken to 
represent productivity of the plots. Regression analysis supplied evidence for four 
mainstream but far different hypotheses on biodiversity-ecosystem function relationship; the 
relevant factors included all-species and “visible” species (species whose coverage value is 
larger than 15%) richness, photic functional diversity, different saturation of experimental 
communities as well as the sunlight variation. The results were as follow: 
(1) The investigation results of Danxia communities’ shows that, there were vascular 
plants 63 families, 114 genera and 135 species in the plots of experimental area Wuyishan, 61 
families, 118 genera and 151 species in the plots of experimental area Liancheng, 76 families, 
151 genera and 197 species in the plots of experimental area Taining (not contain the 
contrasting sites). The most common families of Danxia communities in Fujian province 
were Selaginellaceae, Poaceae, Gesneriaceae, Urticaceae, Dryopteridaceae and Polypodiaceae. Selaginella 
tamariscina, Neyraudia montana, Oreocharis maximowiczii, Selaginella moellendorfii and Hemerocallis 
citrine are the most common dominant species. 
(2) The relationship between all-species richness and plot productivity of Taining was 
accorded with the redundancy hypothesis (S model), while those of Wuyishan and Liancheng 
were accorded with the idiosyncratic hypothesis. This difference could be brought by the 
different saturation of communities, the ratio between mean plot species richness and Gleason 
diversity index of all the plots (Np/D) in Wuyishan was only 0.39, while in Liancheng and 
Taining, the ratio is 0.49 and 0.43. What’s more, the individual saturation of Taining’s plots is 
higher than that of Liancheng’s. 
(3) The relationships between “visible” species richness and productivity were all 
accorded with the “rivet” hypothesis, which could be explained as the result of the definition 















(4) With the co-analyzing of sunlight level and photic functional diversity as “hidden 
treatments” insisted by the null hypothesis, these correlating factors of productivity and its 
stability were corroborated. Concretely, compared with the spatial variation of sunlight level 
in the valleys, it was lower on the top of the Danxia peaks, so was the variation of plot 
productivity in site Zhuangyuan Rock than that in site Qianlong Valley. However, the 
variation of productivity in site Xiantao Valley was lower than site Jiulong Lake peaks. All 
the sites in valleys had more species than those on the peaks. This result means a double-side 
amendment effect of sunlight factor, both on species richness and the stability of productivity. 
(5) The mechanism that biodiversity promote ecosystem function was also discussed, the 
data from Danxia communities of experimental area Taining and Wuyishan supported that the 
sampling effect of large fascicular graminoids would play a more important role in 
low-diversity ecosystems, while in high-diversity ecosystems, the complementary effect 
(represent as the pothic layers within plots) should be dominant. 
It seems that all these hypotheses should be considered as correct ones; however, each of 
them only fits ecosystems with some determinate conditions. Thus, there is no doubt that 
biodiversity does play an important role in ecosystem processes, as well as the abiotc factors, 
which take alterations to the biodiversity-ecosystem function relationship.  
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应引起了更广泛的关注（Loreau et al., 2001）。过度利用（大肆猎杀与过度开发）、生境
破碎化、生物入侵和全球变化（包括环境污染、全球气候变暖等）是目前广泛认可的全
球物种灭绝的 4 个主要原因，而这些都与人类活动密不可分（Diamond et al., 1989; Sala 
et al., 2000; Hooper et al., 2005）。可以说，人类已经把自然生态系统推到了崩溃的临界
点。生境破坏无疑是 严重的关键原因，虽然它的作用目前还不算明显，但生态学家认
为，这一情况未来会更加严重。如不重视，人类会为此付出更大的代价。现今地球已知
物种的 85%分布于热带地区，而物种丰富度 高的热带雨林也是受威胁 严重的地区，
大面积雨林的砍伐已经使热带雨林生态系统的生境岛面积接近了发生大规模灭绝的临
界点。著名生态学家 Pimm 把这个过程比喻成切曲奇饼，人类把“块”切得越小，能得





























袁建立和王刚, 2003; 杜丽和戈峰, 2004; 张步翀等, 2006）。Schwartz等在综合评估了1977
年以来关于生物多样性与生态系统功能关系的研究后也指出，全球生态学家对这一生态
学基础课题的研究热度在不断上升（Schwartz et al., 2000）。而且阐明生物多样性与生态
系统功能的关系不仅具有重大的科学意义，同时对生态系统管理和保护可提供重要的理
































正相关关系，而在试验和模型验证的领域，在 Thompson 等统计的 51 个 新研究成果
中，只有 29 个支持多样性与生态系统功能正相关（Thompson and Starzomski, 2007）。 
 
图 1 生物多样性−生态系统功能关系的相关不同假说 










1983 年，著名生态学家 Odum 基于该理论 早提出了冗余也可以提高生态系统稳
定性的设想，而冗余假说则由 Walker、Lawton 等人于上世纪 90 年代初系统的提出，该
假说认为生态系统当中很多物种是相似的，只要系统中的主要功能群存在，生态系统的




























群落可以损失 75%的物种（Fonseca and Ganade, 2001）而不影响生态系统整体的功能。
与之对应，Tilman 等（1997）也采用了类似简单的模型研究相似问题，但他们考虑的是
在区域物种库一定的情况下，向局域生态系统增加物种会带来怎样的生态系统功能变
















本文所讨论的冗余是有差别的（张荣和杜国祯, 1998; 张荣等, 2003）。 
1.2.2“铆钉”假说 
和冗余假说一样，“铆钉”假说也支持生物多样性与生态系统功能存在正相关关系，
但对这种正相关关系的模式看法有所区别。该假说 早于 1981 年由 Ehrlich 和 Ehrlich
提出，认为生态系统中的每一个物种对生态系统功能都有着独特的贡献，任何物种的丢
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